In this proceeding, we present the new precise directed flow v 1 , measurement of π, K, p and φ in Au+Au collisions at √ s NN = 27, 54.4 GeV and deuteron at √ s NN = 7.7, 11.5, 14.5 and 19.6 GeV. The first measurement of pseudorapidity and centrality dependence of the v 1 of high-p T (>5 GeV/c) charged hadrons in Au+Au collisions at √ s NN = 200 GeV are reported. The elliptic flow v 2 , of identified hadrons (π, K, p, φ, K 0 S , Λ, Ξ, Ω) in Au+Au collisions at √ s NN = 54.4
Introduction
One of the important goal of the STAR beam energy scan program at RHIC is to understand the QCD phase diagram of the strongly interacting matter produced in the relativistic heavy-ion collisions. Collective flow phenomena are sensitive probes to characterize the properties of the produced QCD matter [1] . The measured flow observables are compared with model calculations to constrain the Equation of State (EoS) and to understand the QCD phenomenon. The first and second order harmonic of the Fourier expansion of the emitted particles in momentum space are characterized as directed flow (v 1 ) and elliptic flow (v 2 ), respectively [2] . The rapidity-odd component of v 1 and v 2 are sensitive probes of the bulk to study the collective dynamics in the early stage of the collisions. The transport and hydrodynamic model calculation suggested that the negative v 1 -slope for baryons as a function of beam energy is a signature of first order phase transition [3, 4, 5] . The v 1 of high-p T charged hadrons measurement are expected to give valuable constraints on the initial longitudinal distribution of the fireball and also give idea about the path lengthdependent energy loss of partons.
The thermalized QCD matter formed in heavy-ion collisions is tilted in the reaction plane as a function of rapidity, while the production profile of partons from hard scatterings is symmetric in rapidity [6, 7] . This leads to a rapidity-odd directed flow (v 1 ) for high-p T hadrons and can provide valuable constraints on the initial longitudinal distribution of the fireball as well as the path length-dependent energy loss of partons. Hydrodynamic models suggest that double sign change in the beam energy dependence of v 1 slope as a function of rapidity y, dv 1 /dy, around y = 0 for net baryon is a signature of the first-order phase transition [8] . The light nuclei and strange hadrons might be more sensitive to the early EoS because of their heavy masses and smaller hadronic interaction cross section, respectively. Due to the different sensitivity of strange particles to hadronic phases, the mass ordering of elliptic flow (v 2 ) is expected to be violated between proton and φ meson in the low-p T range (p T <1.0 GeV/c) [9, 10] .
Elliptic flow of identified hadrons
The p T dependent v 2 (φ)/v 2 (p) ratio for two different centralities in Au+Au collisions at √ s NN = 54.4
GeV and 200 GeV are shown in Fig. 1 (left) [11] . The mass of φ meson is higher than proton, so the v 2 of φ meson is expected to be smaller than proton (hydrodynamic behavior) in the same p T bin unlike the observation reported here. This violation of mass ordering at low-p T in central collisions is attributed to rescattering effect by the proton in the hadronic medium unlike the φ meson which remains unaffected by the medium [12, 13] . The model study indicates that with increasing hadronic rescatterings the v 2 (φ)/v 2 (p) ratio increases. This violation of mass ordering is also observed to depend on energy and centrality. The v 2 difference between the particle and anti-particle as a function of beam energy is shown in Fig. 1 (right) . The difference between baryon and anti-baryon v 2 increases more compare to mesons with decrease in energy. The number of constituent quark (NCQ) scaling violation at low energy is observed. The new v 2 measurement for strange (K and Λ) and multistarange (Ω and Ξ) hadrons at √ s NN = 27 and 54.4 GeV also follow the overall energy dependence. (Right) v 2 difference between the particle and anti-particle as a function of beam energy for minimum bias Au+Au collisions.
Directed flow of identified hadrons and light nuclei
The beam energy dependence of v 1 slope at mid-rapidity in 10-40% centrality Au+Au collisions for π ± (left), K ± (middle) and p,p, Λ,Λ, φ (right) are shown in Fig. 2 . The v 1 slope parameter is extracted by fitting the v 1 (y) with a linear function over |y| <0.8. The slope of anti-baryons and mesons are found to be negative for all the measured energies. However, there is a slope change of baryons (proton and Λ) from positive to negative with increase in energy around √ s NN = 14.5 GeV, which might be an indication of softening of EoS around the same energy as predicted by various hydrodynamics and a transport models [3, 5] . As per the hydrodynamic calculation, a minimum in directed flow has been proposed as a signature of a first order phase transition between hadronic matter and Quark-Gluon Plasma phases. The first measurement of φ meson slope from fixed target experiment in Au+Au collisions at √ s NN = 4.5 GeV is also reported. Fig. 2 . v 1 slope (dv 1 /dy) at mid rapidity as a function of beam energy in 10-40% centrality Au+Au collisions for π ± (Left), K ± (Middle) and p,p, Λ,Λ, φ (Right) [14] .
The light nuclei (deuteron) v 1 measurement at various collision beam energies is sensitive to the nuclei formation mechanism. The comparison of deuteron v 1 slope with proton and Λ for midcentral (10-40%) Au+Au collisions at √ s NN = 7.7-19.6 GeV is shown in Fig. 3 . The slope parameter are extracted by fitting the v 1 vs rapidity distribution with a linear fit function similar to other light hadrons but the fitting range is |y| < 0.6. The slope of deuteron is positive or consistent with zero in the measured energy range. At √ s NN = 7.7 GeV, the slope of deuteron is positive and more than twice to that of proton or Λ unlike the other measured energies. 
Directed flow of high-p T charged hadrons
In hydrodynamics picture, the QGP fireball represented by soft particles is tilted in rapidity. However, the hard scattering profile is symmetric in nature. This indicates that there is hard-soft asymmetry in the initial state which induces negative v 1 for hard partons [6, 7] . Similar effect along with the drag by the bulk produces a large v 1 for D 0 meson [7] . The hydrodynamic models successfully explain the large v 1 slope of D 0 mesons by suitably choosing the tilt and drag parameters [7] . The path-length dependence energy loss and constrain to initial condition in longitudinal direction can be studied by measuring v 1 of charged hadrons at high-p T .
The p T dependence average v 1 of charged hadrons in the pseudorapidity 0.5 < |η| < 1.0 for 10-40% centrality in Au+Au collisions at √ s NN = 200 GeV is shown in the Fig. 4 (left) . The distribution changes sign twice round p T ∼ 1.8 and 5 GeV/c. At high-p T (p T > 5 GeV/c), the v 1 magnitude has large negative value similar to D 0 meson. This observation suggests the path-length dependent energy loss for high-p T hadrons. The v 1 slope of high-p T (5 < p T < 10 GeVc) charged hadrons as a function of N part (or centralities) in Au+Au collisions at √ s NN = 200 GeV is shown in the Fig. 4 (right) . It is also compared with the corresponding AMPT model calculation. The results are scaled by a factor -15 and the negative sign to take care the configuration space (AMPT) and momentum space (data) calculation scenario. The AMPT results are qualitatively in a good agreement with the data. The slope has weak centrality dependence i.e for peripheral collisions the slope is higher compared to midcentral and central collisions. This characteristic is understood as the initial asymmetry is expected to be small for the most central collisions as compared to peripheral collisions. 
Conclusion
The GeV are in a good agreement with the earlier measurement. The deuteron v 1 slope for 10-40% centrality in Au+Au collisions at √ s NN = 7.7 -19.6 GeV is positive or consistent with zero. The negative high-p T charged hadron v 1 is consistent with the path-length dependence energy loss picture. The weak centrality dependence of v 1 slope is a result of hard-soft asymmetry from the initial stage which is supported by the AMPT model calculations.
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